Abstract-For a subset of 2 dimensional unit parameter vectors, Bell's correlation formula with local hidden variables reproduces the quantum correlation. This is unexpected considering a general no-go LHV claim derived from the same function.
I. INTRODUCTION & COUNTEREXAMPLE
Bell's correlation is a general hidden variables expression for entanglement of measurement. We have [1] E(a, b) = λ∈Λ ρ(λ)A(a, λ)B(b, λ)dλ
Here, λ ∈ Λ are hidden variables. Λ is the sample space.
The hidden variables are distributed with a density function ρ(λ) ≥ 0 for all λ ∈ Λ, λ∈Λ ρ(λ)dλ = 1. The measurement functions A(a, λ) and B(b, λ) represent the outcome of measurements. The outcome not only depends on the unit setting parameters a and b ∈ R 3 , but also on hidden λ. The restriction is: |A| ≤ 1 and |B| ≤ 1. The correlation between distant measurements in (1) is E(a, b). The claim of Bell's theorem is that this function cannot be equal to the quantum value a T · b = cos(φ a − φ b ). The impossibility is of course valid for all unit length a and b, including those restricted to a 2 dimensional parameter vector subspace. Equation (1) can be used in tests of explanations of the function E(a, b). The additional local parameters explanation of entanglement was initiated by Einstein [2] . The present author demonstrated that the general no-go local hidden variables CHSH claim is not justified [4] . The attention is restricted to a certain subset of settings in a two dimensional space of parameter vectors. A valid LHV model shows:
= 0. Moreover, we may assume that the A and B measurement sites are separated such that λ cannot carry information of actual settings from one measurement site to the other. Let us write unit-length vectors in R 2 as a T = (cos(φ a ), sin(φ a )). We may introduce two hidden parameters φ 1 and φ 2 , both in [0, 2π]. The simple integral expression obtains:
(2) The density functions for φ j , with j = 1, 2 are Dirac delta's and (2) is an expression of a
The function cos(φ 1 − φ 2 ) can subsequently be written as sin[ cos(φ 1 − φ 2 ) = 2 sin(ψ) cos(ψ) The following definitions
can be given. αβ = 2 in (3). From (2)
which can be employed as a kind of Bell correlation form. The lemmata establish |A| ≤ 1 and |B| ≤ 1.
A(φ 1 , φ 2 ) and B(φ 1 , φ 2 ) do not depend on setting parameters in a formal manner. One may note the somewhat trivial form of (4). Nevertheless, A(ψ) and B(ψ) are valid functions. The four lemmata support the numerical search for α's and β's. If we are able to produce, even for only a subset of all possible 2-dim setting parameter vectors, a separation of φ 1 and φ 2 functions then we have a non-trivial local counter example to the no-go LHV claim. Let us define two auxiliary variables χ 1 and χ 2 as function of φ 1 and φ 2 respectively
Here θ 1 = θ 1 (φ 1 ) and θ 2 = θ 2 (φ 2 ). If λ 1 + λ 2 = 1 and θ 1 − θ 2 = φ 1 − φ 2 then ψ = χ 1 + χ 2 . The λ and θ are "form parameters" of the measurement functions. Moreover, sin(ψ) = sin(χ 1 + χ 2 ) and cos(ψ) = cos(χ 1 + χ 2 ). Using basic trigonometric rules it follows that sin(ψ) = sin(χ 1 ) cos(χ 2 ) + cos(χ 1 ) sin(χ 2 ) and cos(ψ)
it is possible to derive, with the use of sin(2χ) = 2 sin(χ) cos(χ) that sin(ψ) cos(ψ) = 1 2 cos(2χ 1 ) sin(2χ 2 ) + 1 2 sin(2χ 1 ) cos(2χ 2 ) (6) On the left hand of (6) we have terms in φ 1 − φ 2 . On the right hand of (6) we have a sum of products of terms with θ 1 (φ 1
From the definitions the following measurement functions can be presented. We have introduced the α and β factors in the definitions for clarity. So,
The two measurement functions are built from mutual exclusive terms. We have A 01 = ι(t ∈ I 1 )α cos(2χ 1 ) and its excluding partner A 02 = ι(t ∈ I 2 )α ′ sin(2χ 1 ) for χ 1 ∝ φ 1 in A 0 . Similarly for B 0 , the mutual exclusive B 01 = ι(t ∈ I 1 )β sin(2χ 2 ) and B 02 = ι(t ∈ I 2 )β ′ cos(2χ 2 ) for χ 2 ∝ φ 2 . If we subsequently suppose that it is possible for certain (φ j , λ j , θ j ) to have both A 0j and B 0j at the same instance of dt ι(t ∈ I 1 )ι(t ∈ I 2 ) = 0 The result in (9) on the right hand side, using (6), is equal to γ sin(ψ) cos(ψ). Hence, using (3) we have
We already demonstrated that it is possible to have |A| ≤ 1 and |B| ≤ 1. So, because γ = 2 and 2 sin(ψ) cos(ψ) = sin(2ψ) = cos(
with |Ã 0 | ≤ 1 and
is a particular form of the general correlation in (1). The transformation of φ a to χ 1 is defined by λ 1 and θ 1 and similarly for φ b by the form in (5). The reader is reminded that (11) employs separation of the setting variables φ a and φ b in their transformed formats χ 1 and χ 2 . In the tables below it is numerically demonstrated that for some (φ a , φ b ) pairs we can find α, β, α ′ , β ′ , λ 1 , λ 2 , θ 1 and θ 2 such that (11) is valid; A 0 = A 01 + A 02 and B 0 = B 01 + B 02 , observing (7) and (8). In conclusion, tables I and II together with (11) show that it is possible to derive, for a subset of setting parameters φ a and φ b , the quantum correlation cos(φ a − φ b ) from Bell's formula (1) using local principles. It turned out possible to find parameters λ and θ, α and β that allow separation of the settings into two functions. One function can be assigned to Alice's measurement instrument, the other to Bob's. If e.g. Alice employs a setting φ a = 2.87 and Bob a setting φ b = 1.80, a search for λ's, θ's and α, α ′ , β and β ′ can be started such that one can find all the A and B in [ −1, 1] . That is what one can read from tables I and II. The computation procedure is as follows. In table I the λ 1 value is randomly drawn from [0, 1], while δθ has a fixed value. The α, α ′ and β, β ′ are found by starting with the combination (2, 1) for (α, β) or (α ′ , β ′ ) and to decrease α or α ′ in a loop keeping β = 2/α, β ′ = 2/α ′ . Finally, it must be noted that there also are φ a and φ b where the previous numerical analysis does not apply. The procedure, however, shows that there are χ 1 and χ 2 for certain φ a and φ b that give local separable measurement functions. The procedure itself is does not use local principles. The reported result rejects the generally accepted no-go for local extra parameters and agrees with [4] . For a general no-go claim it is not unreasonable to expect validity for all settings. It should also be noted that the result [4] denies critics of the present analysis the use of CHSH. As long as there is a non-zero probability that LHV may violate CHSH, the CHSH no-go criterion is useless. The elusive nature of the claims pro or con locality can perhaps be identified as an instance of concrete mathematical incompleteness (CMI) [5] . The rejection of additional local hidden variables as well as the rejection of this rejection are obtained from the same set of basic axioms employed to derive and reject Bell's theorem.
